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( ) $g(\omega)$ .
- , ( ) .




, , , [16].
, ,
[9] :
$\frac{d\theta_{i}}{dt}=\omega_{j}+\frac{K}{N}\sum_{j=1}^{N}\sin(\theta_{j}-\theta_{i}),$ $i=1,$ $\cdots,N$. (1. 1)
$\theta_{i}\in[0,2\pi)$ , . $\omega_{i}\in R$
, $K>0$ , $N$
. (1. 1) ,
, .
$K=0$ , $\omega_{i}\neq\omega j$ , $\theta_{j}(t)$ $\theta_{j}(t)$ (
). $K$ , $\theta_{i}(t)$ $\theta_{j}(t)$
“ ” ( )
[16, 18, 14]. $N$
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Fig. 2 . (a) $g(\omega)$ . (b) $g(\omega)$
. , .
, $r(t)$ (Fig. 1).
, :
Kuramoto’s conjecture
( ) $Narrow\infty$ , $\omega_{i}$ $g(\omega)$
. $g(\omega)$ , $r(t)$ 2
(a) ; , $K$ $K_{\iota}\cdot:=2/(\pi g(0))$ ,
$’\cdot(t)\equiv 0$ , $K$ $l_{(}$ .
$r(t)=r_{c}$ . $K_{c}$. r‘ $O((K-K_{c}$ $)^{1/2})$
.
, $K_{c}=2/(\pi g(0))$ . [10, 18]
.
$g(\omega)$ , ( )
[19, 20, 151 ,





$\frac{cl\theta_{i}}{dt}=\omega_{i}+\frac{K}{N}\sum_{j=1}^{N}f(\theta_{j}-\theta_{j}),$ $j=1,$ $\cdots,$ $N$, (1.3)
, - [4, 5, 6, 71. $f-Rarrow R$ $2\pi$
, . [7]
, $J^{\cdot}(\theta)\neq\sin\theta$ $g(\omega)$ ( )
(
).





. , $g(\omega)$ $K_{c}.\cdot=2(\pi g(0))$
. , $K>K_{c}$ , $T$ ,
. —- , $0<K<K_{c}$ , $T$
, .







- (1.3) , $f$ $C^{1}$ , Fourier
$f( \theta)=\sum_{l=-\infty}^{\infty}f|e^{\sqrt{-1}l\theta},$ $f_{l}\in C$ (2.1)
. $f_{0}$ $\omega_{i}$ ,
$f_{0}=0$ . $(f(\theta)=\sin\theta)$ $f_{\pm 1}=\pm 1’(2\sqrt{-1})$ , fi $=0(l\neq\pm 1)$
. [7] , $Z_{k}^{0}$







$\{\begin{array}{l}\frac{\partial\rho_{t}}{\partial t} \text{ } \frac{\partial}{\partial\theta}((\omega+K\sum_{l=-\infty}^{\iota\backslash \urcorner}f,Z_{l}^{0}(t)e^{-\sqrt{}/\theta})\rho_{t})=0,Z_{k}^{0}(t)=\int_{R}\int_{0}^{2\pi}e^{\sqrt{-|}k\theta}\rho_{t}(\theta, \omega)d\theta d\omega,\rho_{0}(\theta,\omega)=h(\theta.\omega),\end{array}$ (2.4)
. $\rho_{t}=\rho_{t}(\theta, \omega)$ , $t\in R$









$\frac{dx}{dt}=\omega+K\sum_{\prime=-\dot{\iota}x)}^{\infty}f_{l}Z_{l}^{0}(t)e^{-\sqrt{}=\text{ _{}lx}},$ $x\in S^{1}$ , (2.6)
, $t=s$ $x=\theta$ $x=x(t.s;\theta.\omega)$ $(x(s, s;\theta, \omega)=\theta)$ .
(2.4) $\rho_{t}$
$\rho_{t}(\theta,\omega)=h(x(0, t;\theta, \omega),\omega)\exp[K\int_{0}^{J}\sum_{l=-\infty}^{\infty}\sqrt{-1}1f,Z_{/}^{0}(s)e^{-\sqrt{-1}lx\backslash s.r;\theta,\omega)}ds]$ (2.7)
. , $a(\theta, \omega)$




. (2.6). (2.7) ,
$\frac{d}{dt}\lambda’(t, s;\theta,\omega)=\omega+K\int_{R}\int_{0}$ $f(x(t, 0;\theta’,\omega’)-x(t, s;\theta, \omega))h(\theta’,\omega’)d\theta’d\omega’$ , (2. 10)
$\rho_{t}(\theta.\omega)=h(x(0, t_{\backslash }\theta, \omega).\omega)\exp[K\int_{0}^{t}ds\cdot\int_{R}\int_{0}^{2\pi}\frac{\partial f}{\partial\theta}(x(s.0;\theta’, \omega’)-x(s, t;\theta, \omega))h(\theta’.\omega’)d\theta’cl\omega’\rfloor$,
(2. 11)
. $l\iota(\theta, \omega)$ , (2.11) (2.4)
. , (2.10)
. (2.4) ,
]l$(\theta, \omega)$ (2. 11) .
, $h(\theta,\omega)$ $h(\theta,\omega)=\hat{1}\iota(\theta)g(\omega)$
. - (1.3) $\{\theta_{j}(0)\}_{j=1}^{N}$
$\{\omega_{j}\}_{j=1}^{N}$ ,
. , $\rho_{t}(\theta,\omega)$ $\rho_{t}(\theta,\omega)=\hat{\rho}_{t}(\theta,\omega)g(\omega)$ .
$\hat{\rho}_{t}(\theta,\omega)=\hat{h}(x(0, t;\theta, \omega))\exp[K\int_{0}^{t}ds\cdot\int_{R}\int_{0}^{2\pi}\frac{\partial f}{\partial\theta}(x(s, 0;\theta’, \omega’)-x(s, t;\theta, \omega))\hat{l\iota}(\theta’)g(\omega’)d\theta’cl\omega’]$ ,
(2. 12)
, $\hat{\rho},(\theta, \omega)$ (2.4) .
3 Linear stability of the incoherent solution
$\theta$ $t$ (2.4) (incoherent solution) $\rho_{l}(\theta, \omega)=$





. $Z_{0}(t, \omega)=1$ , $Z_{j},$ $j=\pm 1,$ $\pm 2,$ $\cdots$
$\frac{dZ_{j}}{dt}=\sqrt{-1}j\omega Z_{j}+\sqrt{-1}jK\sum_{-\infty}^{\infty}1^{\cdot}\tau Z_{l}^{0}(t)Z_{j-l}$
$= \sqrt{-1}j\omega Z_{j}+\sqrt{-1}jKf_{j}Z_{j}^{0}+\sqrt{-1}jK\sum_{l\neq j}f_{l}Z_{l}^{0}(t)Z_{j-l}$
. $j=\pm 1,$ $\pm 2,$ $\cdots$ $Z_{j}\equiv 0$ .
$|Z_{j}(t,\omega)|\leq 1$ , $Z_{j}(t, \omega)$ $t$ Hilbert $L^{2}(R,g(\omega)d\omega)$
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:$||Z_{j}||_{2_{(R,g(\omega 1d\omega)}}^{\frac{\gamma}{L}}= \int_{R}|Z_{j}(t, \omega)|^{\gamma}\sim g(\omega)d\omega\leq 1$.
$\frac{dZ_{j}}{dt}=(.i\mathcal{M}+jKf_{j}P)Z_{j},$ $j=\pm 1,$ $\pm 2,$ $\cdots$ (3.2)
, $L^{2}(R. g(\omega)d\omega)$ . $\mathcal{M}$ : $q(\omega)\mapsto$
$\omega q(\omega)$ $L^{\underline{\gamma}}(R,g(\omega)d\omega)$ , $P$ $L^{2}(R, g(\omega)cl\omega)$
$\mathcal{P}q(\omega)=\int_{R}q(\omega)g(\omega)d\omega$ (3.3)
. $P_{0}(\omega)\equiv 1$ , $\mathcal{P}$ $L^{2}(R,g(\omega)d\omega)$
$(q_{1},q_{2});= \int_{R}q_{1}(\omega)\overline{q_{2}(\omega)}g(\omega)d\omega$ (3.4)
$Pq(\omega)=(q, P_{0})$ . $Z_{1}^{0}=(Z_{1}, P_{0})$
. , $T_{l}:=j\sqrt \mathcal{M}+$
$j\sqrt Kf_{j}P$ .
3.1 Analysis of the operator $\sqrt \mathcal{M}$
$f_{j}=0$ , $T_{1}=j\sqrt{-1}\mathcal{M}$ . $L^{2}(R,g(\omega)d\omega)$ -$\hat\hat$ $\mathcal{M}$
$\sigma(\mathcal{M})=supp(g)\subset R$ .
$supp(g)$ $g$ . $j\sqrt{-1}\mathcal{M}$
$\sigma(j\mathcal{M})=jsupp(g)=\{j\lambda|\lambda\in supp(g)|\subset\sqrt{-1}R$ (3.5)
. , $j\sqrt{-1}\mathcal{M}$ $e^{jA t}\sqrt{}$ $e^{j}\sqrt{-1}A\{(q(\omega)=e^{1}\sqrt{-1}\{!tq(\omega)$
. $q_{|,C]2}\in L^{2}(R,g(\omega)d\omega)$
$(e^{j^{\sqrt{-1}}A\{\gamma}q_{1}, q_{2})= \int_{R}e^{j\omega t}q_{1}(\omega)\overline{q_{2}(\omega)}g(\omega)d\omega\sqrt{-1}$ (3.6)
, $q_{1}(\omega)\overline{q_{\underline{\gamma}}(\omega)}g(\omega)$ Fourier .
$q_{1}(\omega)\overline{q_{-}\urcorner(\omega)}g(\omega)$ $R$ ,
$(e^{1}\ovalbox{\tt\small REJECT} Wtq_{1}, q_{2})\sqrt{-|}$ $tarrow\infty$ (Vilenkin [21]). .
Proposition 3.1. (3.2) $f_{j}=0$ . $q(\omega)\in L^{2}(R,g(\omega)d\omega)$
$Z_{j}(t)=e^{jA4t}q(\omega)=\sqrt e^{j^{\sqrt{-|}}\omega t}q(\omega)$ . , $g(\omega)$






$D(\lambda)=((\lambda-j \sqrt{}=$ $\mathcal{M})- 1P_{0},P_{0})=\int_{R}\frac{]}{\lambda-j\sqrt{-1}\omega}g(\omega)d\omega$ (3.8)
. $C\backslash \sigma(j\sqrt{-1}\mathcal{M})$ .
3.2 Analysis of the operator $T_{j}=j\sqrt{-1}\mathcal{M}+j\sqrt{-1}Kf_{j}\mathcal{P}$
$f_{j}\neq 0$ . $T_{j}$ $D(T_{J})$ $D(\mathcal{M})\cap D(P)=D(\mathcal{M})$ . $\mathcal{M}$
$\mathcal{P}$ , $T_{1}$ [8]. $T_{j}$
$\rho(T_{j})$ , $\sigma(T_{j})=C\backslash \rho(T_{j})$ . $T_{j}$
. $\sigma_{t},(T_{J})$ $\sigma_{c}(T_{1})$ $T_{j}$
.
Proposition 3.2. (i) $T_{j}$ $/l$
$D( \lambda)=\frac{1}{j\sqrt{-1}Kfj}$ , $\lambda\in C\backslash \sigma$($j\sqrt{}=$ $\mathcal{M}$) (3.9)
. .
(ii) $T_{j}$
$\sigma\cdot(T_{j})=\sigma(j\sqrt{-1}$ $\phi\{)=j^{\sqrt{}}\cdot supp(g)$ (3. 10)
.
Proof. $\lambda\in\sigma_{p}(T_{j})\backslash \sigma(j\sqrt{-1}\mathcal{M})$ . $x\in L^{2}(R,g(\omega)d\omega)$ ,1
$\iota_{\lambda’}=$ $(j \sqrt{}=$ $\mathcal{M}+j\sqrt{}=$ $Kf_{j}P)_{X},$ $x\neq 0$
. $\lambda\not\in\sigma(j\sqrt{-1}\mathcal{M})$ $(\lambda-j\sqrt{-1}\mathcal{M})^{-1}$ ,
$x=$ $(\lambda-j \sqrt{}=$ $\mathcal{M})$
-1 $j\sqrt{-l}Kf_{j}\mathcal{P}x$
$=j\sqrt{}=$ $Kf_{j}(x,P_{0})(\lambda-j \sqrt{}=$ $\mathcal{M})$-1 $P_{0}(\omega)$
. $P_{0}(\omega)$
$1=j$ $\sqrt{}=$ $Kf_{j}((\lambda-j \sqrt{}=$ $\mathcal{M})- 1 P_{0},P_{0})=j$ $\sqrt{}=$ $Kf_{j}D(\lambda)$ (3.11)
, (3.9) . $x=(\lambda-j\sqrt{-1}\mathcal{M})^{-1}P_{0}(\omega)=1’(\lambda-$




3.3 $Eigenva|ues$ of the operator $T_{j}$ and the transition point $formu|$a
(3.9) . $\lambda=x+\sqrt y$ . $\lambda_{2}y\in R$ (3.9)
$\{\begin{array}{l}\int_{R}\frac{\lambda’}{x^{2}+(j\omega-y)^{\underline{\gamma}}}g(\omega)d\omega=-\frac{I\mathfrak{n}1(f_{j})}{jK|f_{j}|^{o}A},\int_{R}\frac{\dot{]}\omega-\underline{)}\text{ }}{x^{r}\urcorner+(j\omega-y)^{2}}g(\omega)d\omega=-\frac{{\rm Re}(f_{j})}{jK|f_{j}|^{2}}\end{array}$ (3.12)
. ${\rm Im}(J_{j})<0$ . $Itn(f_{j})\geq 0$ 3.5 .
Lemma 3.3.
(i) ${\rm Im}(f_{j})<0$ $K>0$ ${\rm Re}(\lambda)>0$ .
(ii) $K>0$ , 1
.
(iii) $K>0$ , .
Proof. (i) (3.12)
. (ii) , $|\lambda|$ (3.9)
$\frac{]}{\lambda}+O(\frac{1}{\lambda^{2}})=\frac{1}{j\sqrt{-1}Kf_{j}}$
. Rouche , $K>0$
(3.9) $\lambda\sim j\sqrt Kf_{\dot{j}}$ . (iii) (3.12)
$\iota’.y\in R$ , $\blacksquare$
Lemma3.3 , $K>0$ ,




, $\lambda(K)$ $D(/1)$ ,
$\sigma(j\sqrt{-1}\mathcal{M})$ .
, (3.9) $\sigma(j\sqrt{-1}\mathcal{M})$ .
$\sigma(j\sqrt{-1}\mathcal{M})\subset\sqrt{-1}R$ ,1(K) (3. 12)
$xarrow+0$ :
$\{\begin{array}{l}xarrow+01in\rceil\int_{R}\frac{x}{x^{\gamma}\wedge+(j\omega-v)^{2}}g(\omega)d\omega=-\frac{{\rm Im}(f_{j})}{jK|f_{j}|^{2}},\lim_{xarrow+0}\int_{R}\frac{j\omega-)^{f}}{x^{2}+(,.j\omega-\prime v)^{\underline{\gamma}}}g(\omega)d\omega=-\frac{{\rm Re}(f_{j})}{jK|f_{j}|’A)}.\end{array}$ (3.13)
$\lambda_{ll}(K)$ , $Karrow K_{n}+0$ $\sqrt{-1}v_{1\iota}$,
70
Fig. 3 $K$ .
$K_{ll}$ .}’l $|$ . Fig 3 $K$
. Lemma .
Lemma 3.4. (i) $Karrow K_{j1}$ $\lambda_{ll}(K)arrow\sqrt{-1}.\gamma_{ll}$ . $g(\omega)$
$\omega=v_{n}$ .
(ii) $g(\omega)$ $\omega=y$
$\lim_{xarrow+0}\int_{R}\frac{x}{x^{\wedge})+(j\omega-v)^{2}}g(\omega)d\omega=\pi g\zeta v\prime j)j$ (3.14)
.
(i) , $g(\omega)$ $\omega=y_{l1})$ $D(\lambda)$ $\lambdaarrow\sqrt{-1}\gamma_{n}$ ( ,
(3.9) ) , . (ii)
Poisson . Ahlfors[1] .
$(_{-}v,$ $K)$ (3. 13) 1 . $g(\omega)$ $\omega=y$ , (3.13)
$\pi g(\}’ j)=-\frac{{\rm Im}(f_{j})}{K|f_{j}|^{2}}$ (3.15)
. $K=-{\rm Im}(f_{j})’(\pi|J_{j}|^{2_{g}}Cv’ j))$ (3. 13)
$\lim_{\backslash arrow 0}\int_{R}\frac{j\omega-y:}{\mathfrak{r}^{A}\circ+(j\omega-\vee v)’-}g(\omega)d\omega=\frac{\pi{\rm Re}(f_{j})}{j{\rm Im}(J_{j})}g(v’])$ (3. 16)
. $y$ , $\lambda(K)$ .
$\mathcal{Y}1\cdot)’ 2,$ $\cdots$ (3.16) ,
$K_{ll}= \frac{-{\rm Im}(f_{j})}{\pi|f_{j}|^{2}g(\vee v_{l}’.j)},$ $n=1,2,$ $\cdots$ (3.17)
$\lambda(K)$ $K$ . .
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Theorem 3.5. ${\rm Im}(f_{j})<0$ . $\mathcal{Y}1,$ )’$2\cdot\cdots$ (3.16) ,
$K_{t}^{(.j)}$
$:= \inf_{\Gamma l}K_{n}=\frac{-{\rm Im}(f_{j})}{\pi|f_{j}|^{\underline{\gamma}}s^{\backslash }\iota\iota p_{J},g(v_{ll}/j)}$ (3. 18)
. $0<K<K^{(.j)}$ $T_{j}$ , $K$ $K(j)$
$T_{1}$ .
Lemma.3.3 (iii) $\inf_{n}K_{l}$ . [10]
( ) :
Corollary 3.6 ( ). $g(\omega)$ iiiax g$(\omega)=g(O)$
. ${\rm Re}(f_{1})=0$ ${\rm Im}(fi)=-1/2$ (
$)K^{(.1)}$
$K_{\iota}^{(.1)}=\overline{\pi g(0)}\sim\gamma$ (3.19)
. $K>K_{c}^{\{.l)}$ (3.2) $Z_{1}=0$ .
3.4 Semi-group generated by the operator $T_{1}({\rm Im}(f_{1})<0)$
$z_{1}^{0_{(t)=(Z_{1},P_{0})}}$ , $j=1$
. $j=2,3,$ $\cdots$ .





$\sqrt{-1}\mathcal{M}$ $e^{\sqrt{-1}Att}$ , $P$ , $T_{1}=\sqrt \mathcal{M}+$
$\sqrt K.f_{1}\mathcal{P}$ $e^{T_{1}t}$ (Kato [8]). $q(\omega)\in L^{\underline{\gamma}}(R,g(\omega)d\omega)$ (3.2)
$e^{T_{1}}{}^{t}q(\omega)$ . $e^{T_{1}t}$ Laplace
$e^{\mathcal{T}_{1}t}=v arrow\infty 1inl\frac{1}{\underline{\gamma}\pi\sqrt{-1}}\int_{1-\sqrt{-1}\}}^{x+\sqrt{-1}v}e^{\lambda t}(\lambda-T_{1})^{-1}d\lambda$ (3.20)
. $x>0$ $T_{1}$
(Yosida [221). , $(\Lambda-T_{1})^{-1}$ .
Lemma 3.7. $q(\omega)\in L^{2}(R,g(\omega)d\omega)$
$F_{0}($ $1):=(( \lambda-T_{1})^{-1}q, P_{0})=\frac{((\lambda-\sqrt{-1}\mathcal{M})^{-1}q,P_{0})}{1-\sqrt{-1}Kf_{1}D(\lambda)}$ (3.2])
.
Proof.










$(R(\lambda)q.Po)=$ $((\lambda-\sqrt{}=$ $\mathcal{M})- lq,P0)+\sqrt{}=$ $Kf_{1}(R(\lambda)q,P_{0})D(\lambda)$
. (3.21) . $\blacksquare$
$Z_{1}(0)=q(\omega)$ $Z_{l}^{0}(t)=(Z_{1}(t), P_{0})$ . (3.20) $(3.2\mathfrak{l})$
$Z_{1}^{0}(t)$
$z_{1}^{0_{(t)=(e^{T_{1}}{}^{t}q,P_{0})}}=) arrow\infty].im\frac{1}{2\pi\sqrt{-]}}\int_{\mathfrak{r}-\sqrt{-1})}^{x+\sqrt{-1})}.e^{\prime 1t}\frac{((\lambda-\sqrt{-1}\mathcal{M})^{-1}q,P_{0})}{1-\sqrt{-1}Kf_{1}D(/f)\prime}d\lambda$ (3.22)
. 1 .
$(,l-T_{1})^{-1}$ $C\backslash \sigma(T_{1})$ . $0<K<K_{(}^{\langle.\cdot 1)}$
, $T_{1}$ , :
$\sigma(T_{1})=\sigma(\sqrt{-1}\mathcal{M})=\sqrt{-1}\cdot supp(g)$ . (3.22) ’tFO$(\lambda$ $)$
, . ,
, $F_{0}(\lambda)$ $F_{1}(\lambda)$ . ,
$F_{1}(/1)$ . , 1
[17]. $\mu$ (3.22) (Fig 4
$)$ . , (t) ${\rm Re}(\mu)$
. Schr\"odinger
[17]. Strogatz $[]9]$ Balmforth
[2] .
$F_{0}(\lambda)$ .
Lemma 3.8. $g(\omega)$ $q(\omega)$ $R$
. $g(\omega)$ $q(\omega)$ $g^{*}(\lambda)$ $q^{*}(\lambda)$ ,
$F_{0}(\lambda)$ $F_{1}(\prime f)$ ,
$F_{1}( \lambda)=\frac{((\lambda-\sqrt{-1}\mathcal{M})^{-1}q,P_{0})+\underline{?}\pi q^{*}(-\sqrt{-1}/1)g^{*}(-\sqrt{-1}\lambda)}{1-\sqrt{-1}Kf_{1}D(1)-2\pi\sqrt{-]}KJ_{1}g^{*}(-\sqrt{-1}\lambda)}$ (3.23)
.
Proof. (3.14)
$\lim_{Rc(,f)arrow+0}((\lambda-\sqrt{}=$ $\mathcal{M})^{-1}q, P_{0})-\lim_{\prime}\lambda-\sqrt{-1}{\rm Re}(f)arrow-0^{((\mathcal{M})^{-1}q,P_{0})=2\pi q({\rm Im}(\lambda))\cdot g({\rm Im}(\lambda))}(3.24)$
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. $((\lambda-\sqrt{-1}\mathcal{M})^{-1}q, P_{0})$
$\{\begin{array}{ll}((\lambda-\sqrt{}=\text{ } \mathcal{M})- 1q, P_{0}) ({\rm Re}(\prime t)>0),((,t- \sqrt{}=\text{ } \mathcal{M})-]q, P0)+2\pi q’(-\sqrt{}=\text{ }\lambda)g* (-\sqrt{}-]\lambda) ({\rm Re}(\lambda)<0)\end{array}$ (3.25)
, (3.23) . $\blacksquare$
(3.23) ,
$D(\lambda)+2\pi g^{*}(-\sqrt{-1}$
$f)= \frac{1}{\sqrt{-1}Kf_{1}}$ . ${\rm Re}(\lambda)<0$ (3.26)
, $q^{*}(-\sqrt{-1}\ovalbox{\tt\small REJECT} 1)$ . , $q^{*}(-\sqrt{-1}\lambda)$
. (t) .
Theorem 3.9. $i=1$ (3.2) , .
(i) ${\rm Im}(f_{1})<0$ $0<K<K^{(.1)}$ .
(ii) $g(\omega)$ , $g^{*}(\ovalbox{\tt\small REJECT} t)$ .
(iii) $q(\omega)$ , $q^{*}(/t)$ .
(iv) $\delta$ ,
$|al\cdot g(\lambda)|\leq\delta,$ $|\arg(\lambda)-\pi|\leq\delta$ (3.27)
$|F_{1}(\lambda)|arrow 0,$ $|/f|arrow\infty$ .
(v) $D,$ $\beta$ , $\pi/2+\delta\leq\arg(\lambda)\leq 3\pi 2-\delta$
$|F_{1}(\lambda)|\leq DP^{|\lambda|}$ (3.28)
.
, $T_{1}$ . $\alpha_{1}.\alpha_{2},$ $\cdots$ $|\alpha_{1}|\leq$




. $p_{1}(t)$ $t$ . $z_{1}^{0_{(t)}}$ $tarrow\infty$
.
, $Karrow K^{\langle.1)}+0$ ,
$F_{0}(,1)$ Riemann .
. (
). (3.29) , Fig.4 Laplace $C_{1}$
$rarrow\infty$ .
Example 3.10. $g(\omega)$ , $q^{*}(\lambda)$
. , (3.29) .
$g(\omega)=1/(\pi(1+\omega^{2}))$ , $\lambda=\sqrt Kfi-1$ ,
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Fig. 4 Laplace .
(t) Re( $Kf[-1)$ .
Example 3.11. $g(\omega)$ , $q^{\star}(\lambda)$ ,
$C$ $\beta$ $|q^{*}(\lambda)|\leq Cl^{|\lambda|}$ .
$g^{*}(\lambda)$ ,
.
3.5 Semi-group generated by the operator $T_{1}({\rm Im}(f_{1})\geq 0)$
3.1 3.4 , fi $=0$ ${\rm Im}(fi)<0$
$T_{1}=\sqrt{-1}\mathcal{M}+\sqrt{-1}Kf[\mathcal{P}$ ${\rm Im}(f])\geq 0$
, .
Theorem 3.12. 3.9 (ii) (v) . Im(fi) $\geq 0$
, $K>0$ $z_{1}^{0_{(t)}}$ $tarrow\infty$ .
Ini(fi) $=0$ , $\tau_{1}\sqrt{}$ , $\mathcal{M}$
. ${\rm Im}(fi)>0$
$K\mapsto-K$ , $K<0$ ${\rm Im}(J_{1})<0$ ,
39 .
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